This research is focused on two types of finite abelian groups which are the group of integers under addition modulo , and the group of integers under multiplication modulo , where is any positive integer at most 200. The computations of some properties of the group including the order of the group, the order and inverse of each element, the cyclic subgroups, the generators of the group, and the lattice diagrams get more complicated and time consuming as n increases. Therefore, a special program is needed in the computation of these properties. Thus in this research, a program has been developed by using Microsoft Visual C++ Programming. This program enables the user to enter any positive integer at most 200 to generate answers for the properties of the groups.
1.0 INTRODUCTION
Bjarne Stroustrup was the first person who develops an extension of C programming which is C++ programming, in the early 1980s (Deitel & Deitel, 2013) . In the late 1980's, Microsoft Corp.TM released its C++ compiler, bundled with a set of library functions called the Microsoft Foundation Classes (MFC) (Garret, 2008) . MFC is a really powerful compiler since it gives opportunity for programmer to create button, menus and dialog boxes, as well as text and graphics to visualize the problem that one is doing. Correction and modification also can be done easily. In addition, the user gets a better visualization and user-friendly program.
The computations of some properties of groups in the Group Theory including the order of the group, order and inverse of each element, the cyclic subgroups, list of all generators of the group and the lattice diagrams is main objective of this research. Previously, Mohd Ali and Sarmin (Mohd Ali & Sarmin, 2010) have developed a C++ program interface to display the properties of two finite abelian groups which are the group of integers under addition modulo , and the group of integers under multiplication modulo , ( ) where is any positive integer. However, the input of for the program is limited to positive values of up to 120 and all the properties of the groups are shown in one interface. Therefore, in this research, those properties of the groups n and ( ) are simulated and the lattice diagram is visualized for upgraded value of integer ( ≤ 200) . This new program also let the user to choose specific desired property to be displayed.
2.0 THE GROUPS AND U(n)
Some related definitions and properties of groups, as well as explanation on how to obtain some properties of ℤ and ( ) are included in this section.
Definition 1 [4] Order of a Group
The number of elements of a group (finite or infinite) is called the groups order. The notation | | is used to denote the order of .
Definition 2 [4] Order of an Element
The order of an element g in a group is the smallest positive integer such that = (In additive notation, this would be = 0). The order of an element g is denoted by | |.
Definition 3 [4] Cyclic Subgroups
The Let ∈ . Then 〈 〉 = { | ∈ ℤ}{ , ,
Definition 4 [4] Lattice Diagram
This diagram is drawn to show the subgroups of a group. In the diagram, a line running downward from a group to a group means that is a subgroup of . Thus the larger group is placed nearer to the top of the diagram.
Definition 5 [4] The Group ℤ
The set ℤ = {0,1,2, … , − 1} for ≥ 1 is a group under addition modulo . For any in ℤ , the inverse of is − . This group is usually referred to as the group of integers modulo .
Theorem 1 [5]
In a finite of group , the order of each element in the group divides the order of the group. In symbols, we write | ||| |, ∀ ∈ .
Example 1 shows an example of a group ℤ that is ℤ 6 , the group under addition modulo 6 with some of its properties.
Example 1
The elements of ℤ 6 are 0,1,2,3,4 and 5. Hence the order of the group is 6. The computations of the order of the elements are as follows: |0| = 1 since the order of the identity element is always 1. |1| = |5| = 6 since 6 × 1 = 6 ≡ 0 and 6 × 5 = 30 ≡ 0. |2| = |4| = 4 and |3| = 2. One way of getting the inverse of each element is to use the formula n -i, where i is the element of 6. Therefore, 0 −1 = 0 (the inverse of identity element is identity), 1 −1 = 5, 2 −1 = 4 and 3 −1 = 3. The elements 1 and 5 are the generators of this group since the order of those elements is same as the order of ℤ 6 . The cyclic subgroups of ℤ 6 are obtained by generating each element of the group. The following shows the cyclic subgroups of ℤ 6 : 〈0〉 = {0}, 〈1〉 = 〈5〉 = ℤ 6 , 〈2〉 = 〈4〉 = {0,2,4} and 〈3〉 = {0,3}
Hence the lattice diagram of ℤ 6 is:
〈1〉
〈2〉 〈3〉
〈0〉

Definition 6 [4] The Group ( )
For each > 1, ( ) is defined to be the set of all positive integer less than and relatively prime to . Then ( ) is a group under multiplication modulo . Example 2 presents an example of a group ( ), that is (6) under multiplication modulo 6 and some of its properties:
The elements of (6) consists of 1 and 5 only. Hence the order of the group is 2. The computations of the order of the elements are as follows: |1| = 1 since the order of the identity element is always 1. |5| = 2 since 5 × 5 = 1 The inverse of each element are: 1 −1 = 1 (the inverse of identity element is identity, 5 −1 = 5. Generator of this group is 5. The cyclic subgroup of (6) are also obtained by generating each element of the group. The following shows the cyclic subgroups:
〈1〉 = {1}, 〈5〉 = (6)
Hence the lattice diagram of (6) is as follows of (6).
(6) 〈1〉 3.0 THE PROGRAM In this section, some programming codes involved in the program together the output displays are given.
Some Programming Codes
The following codes are written to create a small box (called edit box) for the users to enter the value of n and to create three buttons for the properties of and ( ) and a button to clear the interface. The buttons are the element of the group, order of the group and the lattice diagram. The order and inverse of each element, the cyclic subgroups, and the list of all generators of 168 are shown in Figure 3 when the user input the number 168 in the box and check at the "Order of Z" button. Next, the lattice diagram of ℤ 168 is shown as in Figure 4 when the user checks at the "Lattice of Z" button, Figure 5 shows the list of elements of (151) displayed in the interface when the user input the number 151 in the box and check the "Element of U" button. The order and inverse of each element, the cyclic subgroups, and the list of all generators of (151) are shown in Figure 6 when the user click at the "Order of U" button. Next, the lattice diagram of (151) is shown as in Figure 7 when the user check at the "Lattice of Z" button, Another message box that is shown in Figure 9 informs the user about the display, that is, cyclic subgroups and lattice diagram will only be displayed if the chosen group is cyclic. 
4.0 CONCLUSION
This program has been constructed to determine all elements of a group, order of a group, inverse and order of each element, generators of a group, cyclic subgroups as well as the lattice diagram of group and U(n). By n entering the desired value of n and checking at one of the buttons, the properties will appear. This program is hoped to be able to serve as a starting point for developing better and sophisticated programs.
